[Sister chromatid exchanges, during x-irradiation, in the blood lymphocytes of patients with hereditary diseases and radioresistant DNA synthesis].
X-ray irradiation induced sister chromatid exchanges (SCE) in blood lymphocytes from patient with Down's syndrome and adult progeria (in both the cases radioresistant DNA synthesis takes place). In these diseases, likely as upon form II of xeroderma pigmentosum (the replicative DNA synthesis is radioresistant), X-ray irradiation lowers the rate of SCE compared with that in the control, then the SCE rate rises with the increase in radiation dose, reaching the rate of SCE in non-irradiated cells. In normal lymphocytes (in which ionizing radiation inhibits the replicative synthesis of DNA) the rate of SCE rises with the rise of radiation dose. Thus, the rate of SCE in X-ray irradiated lymphocytes is in reverse dependence with radioresistance of replicative synthesis of DNA. The data obtained are explained in accordance with the replicative hypothesis of the SCE nature (Painter, 1980a): in cells of patients with Down's syndrome, xeroderma pigmentosum form II and progeria of adults the time of existence of partly replicated clusters of replicons is decreased due to radioresistant replicative synthesis of DNA, but the presence of partly replicated clusters of replicons is necessary for SCE formation. Therefore the rate of SCE in X-irradiated cells of these patients decreases.